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 Abstract. During this experiment, the evolution of inner lactic bacteria microflora was 
monitored, during a spontaneous and conducted malolactic fermentation developed in the fall of the 
year 2006 at red wines obtained in Minis – Maderat wine yard. Thereby was monitored the bacterial 
population evolution, immediately after finishing the alcoholic fermentation (before developing the 
malolactic fermentation), through standard cultural method and through direct counting methods 
(counting with Thoma board and counting through Breed method). 
 Results show that wines, at the end of alcoholic fermentation present bacterial loads between 
102 and 104 cells/ml, after which in the exponential growing phase of the lactic bacteria registered at 5 
days after sowing the selected malolactic bacteria, the bacterial density of wines to grow to 106 – 107 
cells/ml, and at the end of malolactic fermentation, which matches the decline phase of lactic bacteria, 
the bacterial density of wines to get back to 105 cells/ml. 
 




 The presence of lactic bacteria on grapes surface is more restricted comparing to the 
presence of acetic bacteria or yeasts, reaching to 100 cells/g. In must and at the beginning of 
the alcoholic fermentation, 103 – 104 cells/ml are found (Popa A. et al., 2004). The isolated 
lactic bacteria from grapes, before harvest belong to Lactobacillus plantarum, Lactobacillus 
hilgardii and Lactobacilus casei, species. The Leuconostoc oenos species that later becomes 
the most important is less present at the beginning of winery. The grapes must, immediately 
after cistern intromission contains a various microflora, constituted in general from 8 species 
of lactobacills and hulls: Lactobacillus plantarum, Lactobacillus casei, Lactobacillus 
hilgardii, Lactobacillus brevis, Pediococcus damnosus, Pediococcus pentosaceus, 
Leuconostoc mesenteroides and Leuconostoc oenos (Ribereau – Gayon P., 1998). 
The must in full fermentation represents a hostile environment to lactic bacteria 
development, at the selective action of pH and SO2 adding the inhibiting action of alcohol. In 
these conditions, a progressive natural selection of lactic bacteria species is produced. 
Thereby, one by one the homo-fermentative, hetero-fermentative lactobacills and pediococcs 
disappear and Leuconostoc mesenteroides leaving room exclusively to Leuconostoc oenos 
species (Costello P. J., 1983). 
The start of the malolactic fermentation takes place when in wine is made a bacterial 
density of 2.4 x 104 – 4 x 104 cells/ml, with the condition that minimum 1 x 104 cells/ml to be 
able to form colonies (Kontek A., 1977). 
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After the latent phase follows the growing phase, when the bacterial population 
reaches to 107 cells/ms, its duration depending essentially on the physic-chemical composition 
of the environment. 
The growing phase is followed by that stationary phase, of which duration depends on 
the population level and finally the decline phase (Baduca Campeanu C., 2003). 
The malic acid metabolism starts at the beginning of the growing phase of bacterial 
population when the density reaches 106 cells/ml and continues to total disappearance and 
could last a few weeks and even months depending in the first place on the temperature. 
In some cases, when the environment conditions are very favorable and the malic acid 
quantity is low, the malolactic fermentation can be finished before the growing phase. In these 
conditions the bacterial population can exceed 108 cells/ml (Ribereau – Gayon P., 1998). 
After malolactic fermentation, if the wine is not sulfated, remains a quite numerous 
bacterial population of 105 cells/ml, the number being as higher, as the malic acid quantity 
was lower and the malolactic fermentation period was shorter. 
In these conditions, the sulfating made at the end of malolactic fermentation has as 
purpose the acceleration of the decline phase of the lactic bacteria because the remained 
bacteria can metabolize other substrates, putting in danger the biological stability of the wine. 
Another recommended method for the biological stabilization of the wine consists in 
microfiltration through a membrane with porosity of 0.45 µm, eliminating the 
microorganisms from wine (Gheorghita M., et al., 1998). 
 
MATERIALS AND METHODS 
 
Lactic bacteria counting from wine was made by standard cultural method and also by 
direct counting methods such as counting with Thoma board or Breed method. 
Lactic bacteria determination from wine by standard cultural method 
Lactic bacteria from wine can be emphasized by inoculating the wine sample or the 
decimal dilutions through incorporating method, in a nutritional environment special for lactic 
bacteria development (MRS agar), incubated at 35°C during 72 hours, followed by counting 
the developed colonies. The result is expressed through the number of colonies forming units 
(UFC) at 1 ml. 
Lactic bacteria determination from wine by counting with Thoma board  
The Thoma board is frequently used for counting the yeast and bacteria cells from 
fermented drinks (beer, wine, cider). The Thoma board is represented by a glass blade with 
three platforms from which the central one is different from the other two with 0.10 mm. 
Lactic bacteria determination from wine by Breed method 
Establishing the number of lactic bacteria from wines by Breed method consists in 
smears making, which are colored and then are studied at the microscope calculating the 
number of bacteria in 1 ml on the basis of a mathematic formula. Breed method is used 
counting the lactic bacteria from milk, wine and liquid lactic bacteria. 
 
RESULTS AND DISCUSSIONS 
Tab. 1 
Bacterial load from wine samples after the alcoholic fermentation is finished 
 
Wine type Dilution of inoculated 
sample 
Number of formed 
colonies 
Number of lactic 
bacteria/ml 
1. Oporto 1/100 250 2.5x104 
2. Merlot 1/100 150 1.5x104 
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3. Pinot noir 1/10 20 2x102 
4. Burgund 1/100 45 4.5x103 
5.Cabernet Sauvignon 1/100 180 1.8x104 
6. Cadarcă 1/100 30 3x103 
 
From the data presented in the table and from the photos (figure I), it is noticed that 
the wine samples Oporto, Merlot and Cabernet Sauvignon possess a inner microflora quite 
rich in lactic bacteria, fact that allows them to have a malolactic fermentation, in 
“spontaneous conditions”, before the other samples. The lower bacterial load is registered at 
wine samples Pinot noir and Cadarca, this fact standing at the decision basis of sowing these 
wines with selected malolactic bacteria. After 10 days from sowing, these wines succeed to 
have a maloalctic fermentation before some wines which possessed an initial microflora quite 
rich in malolactic bacteria. In the spontaneous malolactic fermentation variant (with inner 
microflora), the no inoculated wine samples (Oporto, Merlot and Cabernet Sauvignon) 
although possess a rich microflora in lactic bacteria, do not succeed to have a malolactic 
fermentation in such a short time as wine samples Pinot noir and Cadarca which were 





















Fig. 1. Photos of lactic bacteria colonies developed in MRS agar environment after finishing the alcoholic 
fermentation 
 
At 3 days from sowing, Cadarca sample wine presents a bacterial load quite rich being 
at level of 2.8 x 105 cells/ml. This bacterial load allows the wine to finish its malolactic 
fermentation quite rapidly comparing with no inoculated wine samples. In the photos from 
figure II, are presented the malolactic bacteria colonies on MRS agar environment which were 
formed by sowing the dilutions 10-1, 10-2 and 10-3 of wine Cadarca. It is noticed that at a 
dilution even of 10-3 the wine presents a bacterial load much higher comparing with the 
richest wine in malolactic bacteria (Oporto wine) which at the beginning of malolactic 
fermentation presented a bacterial load of 2.5 x 104 cells/ml. 
Also in the pictures below (figure III), it is noticed that the cultural characteristics of 
commercial preparation INOFLORE R which contains the Oenococcus oeni (Leuconostoc 
oenos) species, inoculated as selected malolactic bacteria in wines submitted to malolactic 
fermentation. 
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It is worth to notice the different shape and size of lactic bacteria colonies in 
spontaneous and conducted malolactic fermentation. So, for the selected malolactic bacteria 
the colonies are smaller and have a harsh surface, but at the lactic bacteria from inner 




Fig. 2. Pictures of lactic bacteria colonies developed in MRS agar environment in wine sample Cadarca 




Fig. 3. Photographing the pure culture of Leuconostoc oenos (Oenococcus oeni) 
 
In the table below we present the number of lactic bacteria registered at each 16 
microcells of the Thoma board and the number of lactic bacteria cells/ml registered for each 
inoculated wine sample. The counting was made after 5 days from wine samples inoculation, 
a time when the maximum exponential growth of lactic bacteria was reached. 
Tab. 2. 
Counting the lactic bacteria from wine in exponential growth phase  
(after 5 days of wine samples inoculation) 
Number of 
microcell 
Wine samples inoculated with Oenococcus oeni at a level of 5x104 cells/ml 
Oporto Merlot Burgund Pinot noir Cabernet 
Sauvignon 
Cadarcă 
1 8 1 14 6 2 12 
2 4 3 25 2 2 6 
3 3 4 7 3 3 4 
4 0 1 0 6 0 2 
5 4 3 2 4 0 9 
6 2 3 3 0 3 3 
7 0 2 10 1 3 8 
8 3 4 0 1 3 6 
9 8 2 4 2 0 14 
10 0 5 3 1 2 3 
11 5 3 3 1 3 5 
12 0 10 4 0 0 3 
13 4 5 0 1 0 6 
14 4 3 6 1 10 5 
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15 6 8 4 5 0 6 
16 0 11 2 1 0 3 
Average 
number/microcell 
3.18 4.25 5.43 2.18 1.93 5.93 
Number of lactic 
bacteria/ml 
12x106 17x106 21x106 8x106 7x106 23x106 
 
From the exposed data in the table above it is noticed that after 5 days after 
inoculation, the wines present bacterial densities between 4 x 106 cells/ml at Cabernet 
Sauvignon wine and 23 x 106 cells/ml at Cadarca wine. It is worth to mention that after the 
alcoholic fermentation is finished the Cadarca wine presents a very low bacterial density of 3 
x 103 cells/ml, and after the start of malolactic fermentation after 3 days from sowing the 
bacterial density grows to 2.8 x 105 cells/ml and at 5 days after sowing the maximum growing 
phase of lactic bacteria is reached, the bacterial density being at the level of 23 x 106 cells/ml. 
From the centralized data in tables II and III it can be noticed that Oporto, Merlot and 
Cabernet Sauvignon wines possess a quite rich inner microflora of lactic bacteria at the end of 
alcoholic fermentation, the bacterial density being situated at these wines between 1.5 x 104 
cells/ml at Merlot wine and 2.5 x 104 cells/ml at Oporto wine. After sowing with malolactic 
bacteria, the same wines present lower bacterial loads comparing with the other analyzed 
wines (between 4 x 106 cells/ml at Cabernet Sauvignon wine and 17 x 106 cells/ml at Merlot 
wine), fact that gives us the right to believe that the lactic bacteria from spontaneous 
microflora from wines impede the growth and development of selected malolactic bacteria. 
In the table below we present the number of lactic bacteria registered at each of 10 
microscopic fields and the number of lactic bacteria cells/ml registered for each of the 
inoculated wine samples. The counting was made by Breed method in the moment when the 
malolactic fermentation was finished (after 10 days from sowing the wine samples) moment 
in which started the decline phase of the lactic bacteria. 
Tab. 3. 
Counting the lactic bacteria from wine in the moment when the maloalctic fermentation is finished ((after 10 
days from sowing the wine samples) 
Number of 
microscopic fiels 
Wine samples inoculated with Oenococcus oeni at a level of 5x104 cells/ml 
Oporto Merlot Burgund Pinot noir Cabernet 
Sauvignon 
Cadarcă 
1 9 8 23 5 4 7 
2 6 10 18 9 7 9 
3 5 12 9 8 8 8 
4 7 7 15 7 7 11 
5 8 9 12 7 3 6 
6 4 4 9 9 9 15 
7 8 9 7 6 7 12 
8 9 6 11 7 8 19 
9 4 6 8 8 9 14 
10 3 8 9 6 6 10 
Average number/ 
microscopic field 
6.5 7.9 12.1 7.2 6.8 11.1 
Number of lactic 
bacteria/ml 
19.5x105 23.7x105 36.3x105 21.6x105 20.4x105 33.3x105 
 
From the data exposed in table above, it is noticed that after 10 days from inoculation 
the wines present bacterial densities between 19.5 x 105 cells/ml at Oporto wine and 36.3 x 
105 cells/ml at Burgund wine. It is worth to say that in the moment that the malolactic 
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fermentation was finished, at all wines, the number of lactic bacteria is decreasing comparing 
the with the number of lactic bacteria registered in the exponential growth phase (5 days after 
the samples sowing). The most insignificant decrease of lactic bacteria at the beginning of 
decline phase is registered to wine sample Cabernet Sauvinon, the number of lactic bacteria 
decreasing from 7 x 106 cells/ml to 2.04 x 106 cells/ml. The most significant decrease of lactic 
bacteria at the beginning of decline phase was registered at Cadarca wine sample at which the 
number of lactic bacteria decreases from 23 x 106 cells/ml to 3.33 x 106 cells/ml. 
These variations certify the fact that at wine samples which possess a quite rich initial 
microflora in lactic bacteria, the death of these bacteria is slower, the decline phase of the 




The obtained results certify the fact that at wines that possess a rich microflora in 
lactic bacteria, the growth of lactic bacteria in wine after sowing is more moderate, this fact 
showing that lactic bacteria from spontaneous microflora of wines impede the growth and 
development selected malolactic bacteria inoculated in wine. 
In what concerns the death of lactic bacteria in decline phase (after finishing the 
maloalctic fermentation), this is more pronounced at wines with a poor inner microflora in 
lactic bacteria, wines that had a malolactic fermentation on the basis of selected malolactic 
bacteria. This fact presents a high importance because the resident lactic bacteria after the 
malolactic fermentation is finished can metabolize other substrates putting in danger the 
biological stability of the wine. In this context, the conducted malolactic fermentation using 
the starter cultures of malolactic bacteria allow to obtain more stable wines from the 
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